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ABSTRACT : 

PROBLEM TO BE SOLVED: To produce a ferritic stainless cold rolled steel sheet which 
has good press formability over the entire area of the coil. 

SOLUTION: A molten steel having a composition containing, by weight, ^0.03% Cj_ ^ 
1.5% Si, ^1.5% Mn, 11 to 16% Cr^ ^1.0% Nb and ^0.5% Ti, and the balance Fe with 
inevitable impurities is melted (si) . The slab is cast by continuous casting (s2) . 
The slab is subjected to hot rolling (s4) . The coil- shaped hot rolled steel sheet 
is subjected to aging treatment at a temperature of 400 to 600 °C for 8 to 50 hr 
(sB) . After that, the steel sheet is subjected to cold rolling (s7) , and is 
subjected to finish annealing at the soaking temperature of 900 to 1,100°C for the 
soaking time of 0 to 1 min (s8) . 
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(57) [^] 

[jB»l#S] a*%t\ C : 0. 0 3%OT. S i : 
1 . 5%mT. Mn : 1 . 5%mT. C r : 1 1~1 6 
%. Nb : 1. 0%JilT. Ti : 0. 5%JJlT2r^;^. 

(si). ai^iS-CX^r^Jrf^L ( s 2 ) . 
i:msm&L ( s 4 ) . r}>r;t.«(<^^S3@fnst:i^ 

as : 4 0 o~6 0 ox:. : 8-5 oms^om 
mmm^ ( s 5 ) . j^EEMi&ffv^ ( s 

7) . i^iaS: 900~1 1 OOr. :^giefSO~l 
^^«tt±Jilfii&fTd (s8) . 
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im^mi ] ma%x\ c .o. 03%&t. s i : 

1 . 5%aT. Mn : 1 . 5%WF. C r : 1 1~1 6 
%. Nb : 1. 0%aT. Ti : 0. 5%JilT$:-^*. 

rm= (r0+2r4 5+r90)/4 
Ar=(r0-2r45+r90)/2 

iT\ r 0 : WmjH\iZ.^\th B*J:^i*&Z 2 2 5 
4fc:aSS<X^rfi 10 
r4 5 : ffli:Jrt6l(C*rLT4 5* <o:)!n«o<ore 

r 9 0 : £Bi^r|6l{li* LT 9 0 • <0:fr|6l« r fi 

t^rlfi. rm^l. 0. Ar^o. STfeS^li:*!^ 

[a«J52] SS%T\ C : 0. 0 3%JaT. S i : 
1 . 5%mT, Mn : 1 . 5%OT. C r : 11-1 6 
%. Nb : 1. 0%JaT. Ti : 0. 5%JaT&#;?^. 

t:4 0 o~6 0 ot:<?5iasefflr8~5 oi^sta^f & 

[00011 

yi^xmi5Xi/^<mk:^mmth. 30 

[00021 

[0 0 0 31 y h^x'ryi'Xi^^^smmii. 

(o^xmiisxwm^tih. :i(od*>. mmtmax 
x/m.iimmstmmiz}i\.^xw^Lx^htit. i-^r 40 
t>*>. mmmkiimsssmm^ijy-i-mmmm 
^tzt5\.^xwbtL. mnifri-vjmmmi^m 
izMM^ii^mcm^ztix^x^hiii. mmm^m 

•Ctt, l»SffigiH1g«, ^tx.{f9 0 0t:jJLh<Oi5S(= 

Mssm^ti, mmsm^. Mmmtn,. mm 
z<^xoiztxmm^tihyj^y^ hJkxTyux^fs 

(^^im-tht:ib{zmffmfmiim^^tix\,^ 50 
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[0 0041 !^^8-2 538 IStJi. 7x7^ h 

^XTyuxmcom^Wb^hn-ta^timmmr p * 

^^:< 1 1, lM-X(7)ffii$ri^J6^tf>|,BBi^ffTtfV\ 

«t:7 5 0~9 50X:-Cl^fHia±imU. 3&*o-e<oK 
iSoiStCfc V^-C600~750X:T1 f^^±^kWth 

mmm^ffoy:Ly^ h^xy-yi^xm^§<m^:f} 
fe&^mStl-CV^S. Citti-^-C. B*X^ilSZ2 
2 54fc:««$tl.4rfi*«tth., t*»t) r«<DiifrtS* 

xy-yuxsmi^:t?, z t i^'-Ct S . 
[00051!KFS¥8-I992 35fc:{4. Nb*0. 
l~l. O%^tf7x7^hiHS*t^ll!aB0iL^a. 
3>f ;utt<o^ffgSjfit:6 5 0-9 0 ox:coagKH 
•Cl~3 0l$Sfil^1-Sl^g?WPI2:4TV\ -e^O^. ?^ 
£EgL. i^V»T80 0~9 3 0t:<^)iaSKH-C10:»Ja 
T«»-r^ttJ:mSrtT3Nb-^*7x7-f 

[00061 

vxmm.ifi^^^h'o. rvxmMizmimdfi 

[0007] {i)msSMimvii.^mmi>& 

\^immM<^tim^stij^itm^MSi <iisfeMrji8o 
o~86ox:) fc:^$tfcv>s<?5r, ^Bsmm.'t' 

(00081 ( 2 ) ^c7)W-^*fai!Hs<o^at J: -5T 
*«*§<^rS. l5iBr«<VFi^i3J:tXrtl 
:&$*|iiiaatJ:-5T:*:#<^arra. LitH^-yX. z 

[00091 *^JI4^:<0J: 3 ^amtcacf t^T^S^l 
x9>f h^XxyvxSHSi&^K:. **-:>l|||fc:®i:f- 
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[00 10] 

C : 0 . 03%&lT. Si: 1. 5%JSIT. Mn : 1 . 

5%&.T. Cr : 1 1-1 6%, Nb : 1. 0%WT. 
Ti : 0. 5%WT^^;^. m^ii^PeUXX/^m^ 

rm= (r0 + 2r45 + r90)/'4 
Ar= (r0-2r45+r90)/2 

r O : ffg*|6j»CtJ»tS B*I^B«Z 2 2 5 

r 4 5 : BBi:fri6]t:)^Lt:4 5 ' «o:«ritii<o rfi 
r 9 0 : £Bi*|6lfc:ikt L-C 9 0 ' ffy^ff) rm 

Ar*^ rm^l. 0. ArSO. SX'hl^itiWSk 

[00 111*^(6^fcfi!;ttr, Cr. Si. Mn, N 

b, Tij&JJE^t^in-Ct^&O-C. Crfc:J:^jiS:fttt 
<Of^±iz.mtX. Si, Mnt:J:Si8e^fctt«0|iij±. N 
b t J: &iSia3SS<^|p|±iJ J:t^T i t J: SSiaj LtttJ J: 

1. 0Mm]ikTmmtmv3>i(^T. nta 

T%«rm*«l. OJa±T-fcO, rfiOfflrtS*ttAr 

*«o. 5]:XTX'S)i><r>x\ W^cmi}5Xim2iz^-t 
X 0 izri^x^m^mX't} 0 , «Lv^Jnx*«ffi>ii 

[0 0 121 MMXT. C : 0. 0 3% 

Si : 1. 5%jaT. Mn : 1. S^UIT. C 
r : 1 1~16%. Nb : 1. 0%JaT. Ti : 0. 5 

mc^xyf^ms&Lxo^/i'mz^m. n-f/n* 
cm^!B&miz4 0 o~6 0 ccoiasKa-cs—s 

Ol^«Jti-Sl^fSM!ffilS-ffV\ SUir~)K 
J^EgSrigT. 9 0 0~1 10 0X:<O^aS®H■C0~ 
[0013] :^%mmui. ^^mc^^smm 

zi>(/\^it)inzhfz^xm^j:rm(0^imiiJ:lf 
rfi<0Mrt^*ttAr^#t67x7>f h^^y^X 
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t?>zttfix'%i,, 

[0014] 

ms^mi. mMm^mK:i:^zm\'^t>ti 
ib(omu::Mm. ^&mmxtff>mizmii>t: 

10 *$it&. 

[0015] *i(|BBcO||Sfe<0-Jg!S-C**7x7>f 
XTV^X?#Sffii«l««. C : 0. 0 3% 

ar. Sill. 5%aT. un -.i. 5%ot. c 

r : 1 1~16%, Nb : 1. 0%WF. Ti : 0. 5 

0 . : 1 . Ou miaTcOW [ijifij^^f 2 ^iz 
rfic7)¥l^ffirm*51. O^XtX'h*). rffiOiBrtS:l5r 
ttAr*«0. 5a-pC*S. 

[ 0 0 1 6 ] 7 X h^xy-yi-xmcom^zcox 
2D otzm^^ithcoiidicmmtzxh. cji, sisr^flrr 

S7»-C*S. C^*ft&«0. 0 3%JaTt:IR^S*t& 

mticatimT-tti't^x'h o . $ ^iz'?ii^y^^ 

Ma=5ri:<OjfiL<^:>r^ffl«fc6«aiaL^<=5r2.*»<5>-e 
&S. a*U^CC0±|Rfitt, 0. 0 2%-C*>6. Cff) 

■mma. m^^M^rnxmrnizmhUi^mmx 
<Dmmm.mffim.^mmimmi>t:if>{z. o. o 

0 l%fc|i8^5c:t*«iff*U^. 

[ 0 0 1 7 ] s i {i, mm^mi:i^±.^-^i>jmTh 
30 si^^rft*n. 5%OTfc:ls«$ii&m. ±ffi 

fiSrS;c.-&Si%-Cli. ie!ltt*«fiT-r**»^-C*&. S 

1 ti, m»^bttl6|J:7C*i: LT, **ol«lSI!|k UTO . 

0 5%UUi^*ni.it*>mtV\ Mn{4, Sifc^ 

miizmistm.i:\pi±^-t&7mx'S>h. Mn^^*&5 

1. 5%OTtl!RS$fi.S<^4, ±JiRttS:iBx.SMn% 
±7cSt LT, i^mmib LXO. 1 0%&±istti 

[ 0 0 1 8 ] c r ji, XT-yuxm^mfi^imoTim 
40 . c r^fljb!)* 1 1 ~ 1 6 %izm&^til<r>ii. 
-mmm<DCr%x'\i. it^^j:mis&mm-i>zt 
*«-c§^:v^*»^>-r*>o, ±li8€^je;tscr%'c»ilno: 

•S7c«-CJ>S. Nb-itWfij&Jl. 0%J.MTfc:lS^$ixS 
±lRfi)&Sx2.NbT<4, iatt*HfiT^S3{P'5-C 
NbJ±, iSiaHeifilJjaRfcLTO. 2%13Lh* 

**tSv:fc3&*ff^U\ Ti{±, SiaiLttiJilXgBSO 

tt$-[6)±$-frS7cSTj>S, T i ^Wft*^0 . 5%JJIT . 

fc:liR^$iiS<0(±, ±IStt5rg;t.6Ti%-CJ4, ^BBtt 
50 «iiJ:r^8J§tt3&HSTt-S3&»^>-C*S. TiJdSiajLtt 



[00 19] ZffiXoizyjiy^ h^x^yux^mz 

mm<nm»uicr. si. md. Nb. ram 
•c. Si, Mnizxhmmit^(r>\^±. Nbtissa 

[00201 3|5|6«C07* ^'f h^xryw^^J^ffli 

r = ew/'et=l n (WO/W) -f- 1 n ( t 0/t ) 

= 1 n (WO/W) ^ 1 n (W • d/WO 
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*?3s5r^rl., 2'i>fc:rffic0^^rin*5l. OlJLhT* 
r<ic7)fflrt^:^ttAr*50. 5iJlTT'J>S. rffli 

\i. B*IiSilSZ2 2 54fcffl$$tiTV%SJ:etc;. 

i:. rflJi ( 1 ) ^liZX-yX^hilh, WX/eii^ M 
^1 5%*fcli2 0%T*&. 
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(00213 zcorma. t^j:h*> 
3\mm)^(^>mmbmiji^b<^&-tnmizx r>x 

T4 5* <0*|6l. ffii^ri6lfc*rL-C9 0* <D*r|6|(03^r 

rm =(r0 + 2r45 + r90)/4 
Ar = (r0-2r45 + r90) /2 
[00221 *f aj^jJ<W*^S. r fico^i^ r miJ J: 
r fiOjirtM*tt A r J: d K-eix-eix l . 0 
/xmOT, 1. OJiUitJitXO. 5WTtc:K^$<tS<0 

[0023301 xm^mfr^'m&b rm.m^im.r 

<»faift<^l^Si: rfi<OilrtS*eA r kTPXljUg 

m.. y.'e^^ty'vxmmm\z^ts:1!^wn.(rm^ 
imib^tLhzt^mt. yuximmxii. mL\.^ 

ioo24]mit5Xim2i}^hd:(ozkijmh, 40 

( b ) «f aj!H>(0¥^eS3!»» 1 . 0 jti meiTT , r ffi 
(OT^%ttrin*«l. OKU:<0««fc:tJV^TrVXj£}^ 

( c ) VTmmmwfiA^^<^j:i>tz'7tix r«<^a 

I*lM*-ttAr3&«/h$<^:a. 
( d ) VrS^lfaffi^mmfil . OumVXfX. t^rm 
<OHrt^*ttA r *<0 . 5&LT<n^(,Zti\^XTUXl& 

mifimxhh, A 50 



5* <?5^ri6i. ffiE^riint:*tLT9 0* <o*ifij<orM$-e 

n-fitrO. r4 5. rgOfc-fSfc, rtfcO^^ttr 
int>J:t^r«oBiirtM:)rttA r« ( 2 ) iJil^ ( 3 ) 5»: 

• (2) 
- ( 3 > 

★ (oo25]iirs(a)ijj:t;(c)^^»i. Vitm 
(T^^mmn^'i^^ <^?> iz-:>tixrux^^<r>m^j: 

rm(omnmu^iiXx/ruxm^<na>( m^mn 

^tzt. Vi^'^(r>^mLm^iz^<^j:hl,z-ytiXViSi 
V»mmmi/^i^iz^j:*). r«CO¥i^. rficoti 

[00261 ^KOidfc, 2|i^<?>»®<J57x7'f 

XT^yuxr^as^mmi. 1. 0;umjaT 

t-fcO. *>-:>rfficoffirtM:«r1tAr*so. 5I31TT'*S 

<ox. ruxmm^mxfy'o. mu^isajJi^mjix 
ii^xh. A^tzhii-yxmrntiim.^-^ 

iZt^j:<^^lXruXjBtI.i1tT0ZtlJ'X't?>. I 
Jt*ioT, ^mtf^mmcrtyj^y^ mx^yi^x^ 

E®PHs«r, ^mmmmmtLxmizm^'^hz 

[00 271 acfc7x7>f h^XT^yUXJ^SESil^ 

(fm^irmiz-ouxmmth. m3ii^^<rmii<^ 
mmx't>hy:cy^ h^xT^yi^xmsi^mcm^ 
xm^mntLx^mchh. xy-yrs i<nsmi. 
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7 

[ 0 0 2 8 ] XT -vrs 2X'ti. Wmmii^^hti. X 

y^rffymamij'^htLh. ;iff^smmTii. x 

BlgtctJ»tSi!Ji^i. t:ttax^:r<Dlimt& 
S : 1 2 3 Ot:. ft- hFFg<Ott±aa : 83 OX:, tt± 

[0 0 2 91 Xx-yT-sSTtt. |aSMIMS<^l^»» 

tih. mm^mi. mimt-. 400^60 ox:. 
10 0 3 0] ma!!m!t¥<^tmmminTmmi^4 00 20 

6oo*cfcis^$iisc7)i±, ±mmi:mthmMT 
mtaviK^m.m'i . 0 Atmio <=s: « 

i^*«8~5oi^0tciR^?nsco«. immm(7)m 

i:mihmmmTiiViiiim<n^m!mifii. o^mj: 
[ 0 0 3 1 ] xx y rs ex'ii. f^ir~)Uimmm, 

mj:i:<7)mmim\.^xitjhtih. xy-yrsix-a. 
cimsTmi. 40%&±i:^i^i>^ti!'mt 

V\ 40 
[ 0 0 3 2 ] XT y rs 8X'«. ft±Mlfi*««tlfi|g^ 

iiirc^fi?n«.. ft±«tfitt. jiomtfcj^EEgiiiR 

i:n^ik^-thbti>iz. ruxm^<^m^j:ni^^a 

j^as: 9 0 0-1 10 ox:. mmmo-iMz 
is^^tih. imfa&<o-mm9oox:izfs&^iit 
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m>±mmip iioo'ctJitxi ^izm&^ti^ff) 
a. mmimimm^isxi/msimx'ii. )^ 

h, itmm^. mmmmr:'^\m\'^xmmfTh 

^xy^yux^^^wm<^i^mr-rt . 
[0033] zcox o iz. msEmm<om)mi)^vt 

hiii</)X\ mSSmmS.'^izi . OumaTc^MWj: 

tnzX'>x. w^hi^smt<r>ittmmizrux 

^S^t*«-CS'S<or. rfi<^%erm*«l. OtU: 
Xh 0 r ii«7)MrtM^rttA rifiO. 5 WFThi> 

rux^tt£7)ll»^:7x5'f h^XTyux?^fl3i 
fi»SIS^«[^(:i. 0iummT(^>8fcllll^l^yj«M 

aiLTv^^co-c: 7x5>f h^xT^t-xj^iaEgiis 
[0034] (mm) :^m(7)m^^t:-kxw^'t 

mkmi-7<r)ya^y^ hl^x^yuxi^Smm 

■CV^SJtlR0!l~7«D7x7-f h^XT>'W'X?$SE0i 

XC: 0. 012%. Si : 1. 0%, Mn : 1. 2 

Cr : 1 5. 5%. Nb : 0. 4%. Ti : 0. 3 

T*ii 5 0 %X'S> 0 . ^&H£ES««0SS»4 2 . 0 mmT' 
* 0 . ttJb««<0J^ffl«l49 7 Or-C* 0 , l^BSl^ 

J43 0^-C*)-5/v:. 

[ 0 0 3 5 1 HitM 1 ~7fc ilflkSSM 1 ~7«l^Ma 
■r. rfi<0¥J^iirm*JJ:lXrtt<7)fflrtM*ttA 

r<os!^asrai«ffl(^KHi: Lxmimis^iz^-t, 

^c. llit0!l~7tiJ;l^Jtl!^2~7<Oi^««Hiffi» 
mS^Xfr-^t:. tti^m^(i>er)m^izXilii. mj 

mmzmmtt:, 

[0036] 
[^1] 
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6 0 0 
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4 0 0 


1 0 
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10 4 0 
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3 5 0 
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6 0 0 
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8 5 0 


1 0 


2. 5 




8 0 0 


1 


1. 9 




3 0 0 


30 




tt:««7 


7 0 0 


1 0 


2. 3 



ltlftMl~7 : r«[lO)p««riD<I.O. r««>Bl«lll«tt>0.5 

[00371*1 *»^>»:oc: t jliqajS . * IgT* 0 . mmifi^ ^ ;l^fc:*>fc-5Tft»^r7 x 7 

( e ) niSM 1 ~7o«faj!iuo¥%8SJi, 1 . 0 ^ vrnxT^yuxi^fSEmm^rm^T^ & ^ fc*qiii2 

2. 614, i^si^iafc:*>36»*>fe'f»fasi!!ico«faj*«s«>^. irefes. 

tl^rlr^. [00401 

ii)mifmtzn^'rhm!mbLxwi^ff^mim $<-rsc:fc*«T^s. 3t!tre<o¥%jBrm*si. o 

l6**tfi?ti:tll3R«l«9faJl«lO¥J^ta^ O^m tLtT&O. rffi£7)ljrt^^rttA r3&«0. 5iJlT-Ci>l. 

[00381 z<f)X 3 ik«M 1 ~7 m^mmm hiSr^Tho>{)v^\i:jbit'>xmmvkm.^-tt 

v^*V)V^-rix*-Tj>l.<OT. aiJ3j:t;02»;:S^ [004 11 t.tzm^m2Wm^m^f,zi.1x\i. 

10 0 3 9} ziiizntx. mmi^icovitiiVam- t^. 

m.mi.±xi. OMm&.rmmLmTS)h<D-cm immcofsmmm 

:ibip^mx'ht. it^ii^><o!Rfttfii03>f /n^sas [02 1 Vxtuwi^i^nmb rttoffirtMirttA r 

ff*>*i.&J®^-et>3>f;P^t:45fc-:>TlnilS!l<i$-f6t [03 1 *l6Ha<o|liS<D-^^®r$)&7x7^ 
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